Effects of platelet-rich plasma on biological activity and bone regeneration of brushite-based calcium phosphate cement.
In this study, we focused on identifying the effects of platelet-rich plasma (PRP) on bioactivity and bone ingrowths incorporated into brushite cement. We introduced PRP as a series of substitutions with an aqueous citrate-ion solution, and the optimized cement with PRP showed no disintegration of the paste consistency. Incorporating PRP showed that the setting time decreased with the increasing of PRP ratios, although the compressive strength was not significantly changed. We evaluated in vitro degradation and bioactivity with the simulated body fluid test, and the result showed that adding PRP accelerated the carbonated apatite nucleation and markedly improved the surface reactivity of the cement. The in vitro studies demonstrated that incorporating PRP into the brushite cement improved cell adhesion and proliferation. The in vivo effects of PRP were faster degradation, improved tissue response in the early stage, and bone ingrowths. We demonstrated based on our results of this study, incorporation of PRP into brushite cement could be helpful for improving biological activity of the cement as well as bone regeneration. © 2017 Wiley Periodicals, Inc. J Biomed Mater Res Part B: Appl Biomater, 106B: 2316-2326, 2018.